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UNITED STATES PATENT OFFICE.

HELGE PALMCRANTZ, OTF STOCKHOLM, SWEDEN; ASSIGNOR TO THORSTEN
NORDENFELT, OF LONDON, ENGLAND. .

IMPROVEMENT IN MACHINE-GUNS.

Specitication forming part of Letters Patent No. 218,190, dated August 5, 1879 ; application filed
January 21, 1879; patented in England, September 17, 1878.

To all whom it may concern:
Be it known that I, HELGE PALMCRANTZ,

of Stockholm, in the Kingdom of Sweden, civil®

engineer, have invented new and useful Im-
provements in Battery-Guns, which improve-
ments are fully set forth in the following speci-
fication, reference being had to the accompa-
nying drawings.

The object of this invention, which is illus-
trated by drawings annexed, is to provide.

improved means by which two or more barrels
of any given caliber can be put together in a
‘frame, with a mechanism which causes these
barrels to be loaded with cartridges, and the
cartridges to be fired and extracted by the
action of the mechanism when moved by the
gunner. .

Tigure 1 is a plan view, partly in section.
 Tig. 21is a bottom view. TFig.3is a longitu-
dinal section on the line 3 3 of Fig. 1. Fig. 4

is a longitudinal section on the line 4 4 of Fig.

1. Fig. 5 is a transverse section on the line
5 5 of Fig. 1, and Figs. 6 and 7 are detail views
of the permanent and supplemental ma gazines.
The nature of this invention is as follows:
A frame, 1, holds the barrels 2 fixed in a hori-
. zontal plane, one at the side of the other, and
it also carries the mechanism behind the cham-
ber ends. It is not necessary that the barrels
should beranged inastraightline. Theymight
be ranged in.the arc of a eircle. The frame
hangs upon two trunuions, 3, round which it
can be turned to give elevation and depression
to the battery-gun. The trunnions rest in
bearings 4 on a eross head or bar, 5, capable
of swiveling on a central vertical pivot, 6,
which for naval or for field purposes may be
dropped into a gun-carriage or gun-bed to al-
low of lateral aim being given to the battery-
gun to the right or left of the gunwale or field-
“carriage upon which it is placed. The frame
has three cross-pieces, the foremost of which,
7, holds the muzzles of the barrels, while the
breech ends of the barrels are screwed into the
middle cross-piece,8. The rear cross-piece, 9,
is fitted on to the rear end of the frame, and
held to it by serews or wedges 10.
At the breech end of the barrels, and rest-
ing upon the frame at both sides, is what is
cafled a “carrier-block,” 11, which has a to-

and-fro movement given to it transversely of
the frame. The carrier-block has cut in it a
number of grooves or openings equal to the
number of barrels in the battery-gun. Into
each opening a cartridge can be dropped, and
then by a subsequent movement of the carrier-
block e brought into a line with the barrels,
in order that the cartridges may be pushed
forward into them. .
Supply of ammunition.—The ammunition is
previously put into a hopper, which can be
single or double, and which is placed on the
lid of the mechanism above the carrier-block,
close up to the breech ends of the barrels,
and is held into its position by a clasp on
the said lid. The hopper has a chanunel for
cartridges corresponding to each barrel in the
battery-gun. The channels 14 are at the side
of one another, and in the same relation to
one another as to line as the breech ends of
the barrels, so that each column of cartridges
has the bullets toward the barrels and the
percussion-caps toward the rear. The hop-
per can hold any desired number of car-
tridges, (I prefer ten for each barrel when a
single hopper is used, and twenty or thirty
for a double hopper,) and when the hopper is
once-in position the cartridges fall of their own
weight into the corresponding grooves in the
carrier-bloek without the hopper or cartridges
being turned or touched in any way. The
hopper can have open slits 15 toward the
rear, so that the gunner can always see how
much ammunition he has in the hopper, and
so that he can correct, with a spike or nail,
16, provided for this purpose, any cartridges
which may not have. fallen properly within
the hoppers. The rims of the cartridges are
guided by a groove, 17, within each channel,
the shape of which groove is decided by the
shape of the cartridge-case in such a manner
that the groove by guiding the rim of the car-
tridge-case forces the cartridge to enter the
mechanism in the desired position. _
The single hopper is as above described, and
with a sliding lid at the bottom, which pre-
vents the cartridges from falling out when the
hopper is carried by its handle, but which slid-
ing lid is held back by a cateh on the lid when
the hopper is pushed into position, so as to
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- leave the channels open and to allow the car-
tridges to fall into the carrier-block.

The single hopper has to be lifted off when
all the cartridges are fired, and replaced by a
loaded hopper.

The double hopper consists of a lower part,
called “cartridge - distributer,” 18, which is
placed empty upon -the lid in the manner
above described. Ttisopen at both the upper
and the lower ends, and it can be narrower at
its upper end, as its lower end is wide enough
to enable the cartridges to enter the mechan-
ism in corresponding positions to the open-
ings in the carrier-block and to the chamber
ends of the barrels. .

The upper part of the double hopper is called
the “magazine,” or the “hopper proper,”13. It
contains the desired number of cartridges in
the same way as is described for the single
_ lhiopper, except that instead of the sliding lid
the cartridges are heid by a bar, 19, which is
withdrawn by hand as soon as a magazine is
placed in position above the distributer.
When this bar is withdrawn the cartridges
fall from each channel of the magazine into
the corresponding opénings of the distributer.

As soon as a magazine proper is emptied it
can be at once replaced by a loaded magazine,
so that the firing can be absolutely continuous
without being interrupted by change of hop-
pers, as the gunner fires from the supply of
cartridges in the distributer during the time
required for changing (upper) magazines
proper.

The lid 12, which covers the mechanism, has
open holes, through which the cartridges fall
from the hopper into the carrier-block 11, and
there are guiders fixed on the lower side of the
lid which hold the cartridges in position while
they enter and are moved by the carrier-block.
The lid is held to the frame by two bars, 20,
the ends of which move round pins, so that
the lid can be raised in order to lay open the
mechanism, which is then free and can be
lifted out of the frame.

In rear of the carrier-block is a block called
a “spring-box,” 21, as it carries the sprin gs 22,
by which the hammers 23 are propelled for-
ward, and cause the strikers 24 to explode the
cartridges 25. This block has given to it a to-
and-fro movement in a direction lengthwise of
the barrels. Projecting from the forward part
of the block are breech-pins 26, one. for each
barrel. When the block is moved forward
these push forward the cartridges which are
lying in the carrier-block, and cause them to
enter the breech ends of the barrels.

Within each breech-pin or breech-block is 2
striker, 24, which is driven forward when a
cartridge in front of it is to be exploded by
means of a striking-hammer, 23. The strik-
ing-hammers move in a line with the strikers,
and are pressed forward by sprin g8 22, carried
by the spring-box 21.

The.action of the several parts resalts from
a_forward - and - backward movement being
given to a lever or firing-handle, 27, which

turns on a pin or pivot, 28, fixed to the frame
or rear cross-piece, 9, underneath or within
the mechanism proper. ,

The end 29 of the firing-handle 27, which
reaches outside the frame, is held by the gun-
ner. The other end, 30, which is bent te the
desired angle, acts within a cam-slot, 31, which
is cut into a segmental piece, 32, moving round
its center, and with teeth or cogs cutalong its
circumference, which teeth act upon similar
teeth cut into a similar segmental piece, 33,
placed in a reversed position at the opposite
side of the frame. By the movement of the
firing-handle 27, these two-segments thus re-
ceive a forward-and-backward motion, which
is transferred by means of two driving bars
or links, 34, to a driving-block, 35, and thence
to the spring-box 21, by a single or double set;
of pins, 36, two of which are fixed to the driv-
ing-block and the other two to the spring-box.

The loading.— As the driving-block is moved
forward and backward a frietion-roller, 37,
upon it at the end of each backward and at
the: beginning of each forward motion acts
upon a bent bar, 38, which at one end turns.

-on a fixed center, 39, and at the other enters

into a groove on lower side of the carrier-block,
and gives to the carrier-block 11 its transverse
to-and-fro-movement. When the carrier-block
moves to the side a layer of cartridges, one for
each barrel, falls fromn the hopper through the
lid into openings euat in the carrier-block in
such a way that when the carrier-block re-
turns these cartridges are moved exactly in a
line with the barrels, so that the breech-pins,
which are screwed into the [ront of the spring-
box, which acts as a breech-block common to
all the barrels, can push them through the said
openings into the ehambers, where the breech-
pins support the whole of the cartridges until
all of them have been fired. The carrier-block
remains in the same position until the extract-
ors 40 fixed to the breech-pins have drawn
out the empty cartridge - cases through the
said_openings, after which, when the firing-
handle is near its rearmost position, the car-
rier-block again moves to the side to feteh a
fresh layer of eartridges.

The loading can also be done by hand, if
required, by simply dropping a layer of car-
tridges into the lid and carrier-block after each
volley has been fired.

The firing.—The above- mentioned breech-
pins 26 are screwed into the part of the spring-
box 21 which acts as breech-block in the ex-
act lines of the center lines of the barrels, and
each breeeh-pin holds within it, concentricall ¥,
(or for rim-firing cartridges along its outside,)
the striker 24, which is to fire the percussion-
cap with its point, which protrudes slightly
in front of the breech-pin. The rear ends of
the strikers, which are level with the rear ends
of the breech pins, are acted upon by the strik-
ing-hammers 23, supported by and acted u pon
by the spiral springs 22. The hammers with
theéir spiral springs run within ronund holes or
channels 41bored out lengthwisein the spring-
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box, also in a line with the center lines of the
strikers and of the barrels. The rear ends of
the spiral springs are supported by a sliding
bar, 42, at the rear end of the spring-box,
which bar can be lifted by loosening one of
the serews 43 holding it, when all the spiral
springs, the hammers, and the strikers can be
taken out without opening up the mechanism
proper.

Each hole or channel has on its lower side
aslit, 44, lengthwise, throngh which protrudes
the heel 45 of the hammer 23, the one side of
which is beveled to fit and to.act upon studs
46 on a sliding bar, which I call the “trigger-
comb,” 47.

This trigger-comb is a bar placed upon bear-
ings at each side of and within the rear part
of the frame or on the rear cross-piece, at right
angles to the barrels, and has a number of
studs, one for each barrel on its surface.

When the spring-boex is drawn back by the
firing-handle, the héels 45 of the hamwmers 23
force the trigger-comb 47 to one side, just
enough to allow the heels of the hammers to
<lip behind the studs 46. As soon as the heels
have thus passed through the trigger-comb is
forced back into its original position by a
spring, 48, acting by an angle upon the trig-
ger-comb, which prevents the hammers from
again passing forward until the trigger-comb
is moved.

When the spring-box is again moved for-
ward the hammers are thus held back, and the
spiral springs are compressed until, after the
cartridges are within their chambérs and the
breeches are closed, a short lever, 49, on the
inner end of the firing-handle begins to act
upon a vertical knee, 50, attached to the trig-
ger-comb, and moves the frigger-comb again
to the side. _

The studs 46 of the trigger-comb 47 then
pass in front of the hammer-heels 45, and as
the studs areof varying width (each stud being
slightly wider than the stud on its side next
to it) one hammer, 23, is released at a time,
the spiral spring 22 presses it forward until it
gives a blow to its striker 24, and the shots
are thus fired, one after the other, which causes
less recoil than if they were fired all at the
same moment. When the firing-handle again
moves backward the trigger-comb is pushed
back by the before - mentioned spring and
angle into position for again cat¢hing the ham-
mers for the next volley. Back-sights 51 and
and fore-sights 52 are provided on one or both
- gides of the barrels, so that the eyes can al-
ways be kept in the alignment of the aim

whether the gun is served by one or two gun- -

ners.

The half-cock.~On the rear cross-piece is
fixed a catch -with a handle to it, which can
bé moved into such a position that it acts upon
a leg or stud fixed to the trigger-comb in such
a way that it counteracts the force of the
above-mentioned angle and spring, and thus

" keeps the trigger-comb steady in its position
farthést to one side when the studs of the

trigger-comb do not touch the heels of the
hammers, which thus pass freely in and out
through the trigger-comb. Thus the springs
are not compressed, and no cartridges can be
fired, although they can at this half-cock po-
sition be passed through the mechanism and
the chambers and again extracted without
their percussion-caps being struck. By again
releasing the hold of the half-cock catech upon
the trigger-comb the mechanism again is and
remains at full-cock.

The extraction.—Each breech-pin 26 has one
ortwoextractors,40,each consisting of thehook
40 (extractor proper) and the spring 53. The
hookisfixed into the breech-pin by a pin,aronnd
which it moves, guided by a slot, the hook pro-
truding sufficiently to cateh therim of the car-
tridge-case when the cartridge is within the
chamber and the breech closed. The spring
acts with its one end freely on the back of the
hook, pressing it inward, and the other end of
the spring fits into a slot near the base of the
breech-pin, so that the extractor-spring is

screwed in at the same time as the breech-pin,

and is held in position by the breech-block.
Afterall the barrels havebeen fired, the breech-
pins 26 draw the extractor-looks 40 backward,
and all theempty cartridge-cases are extracted
throngh the openings of the carrier-block 11
until the rims of the carfridge-cases pass out-
side the carrier-block, when the empty cases
fall through; and thereleaseof theempty cases
is further assisted by the movement to the one
side of the carrier-blocks 11, which actually
forces therims of the empty casesawayfromthe
extractor-hooks40,and prevents the possibility
of jamming. Theextractors cannot release the
cartridge-cases which they have begun to with-
draw until the proper time, the grooves in the
carrier-box in which the extractors lie being

g0 formed as not to allow prematare movement

of the extractor.

The recoil is resisted by the breech-pins 26
and by the weight of the entire spring-box 21,
and the two or four pins or bolts 36, which con-
nect the spring-box with the driving-block 35,
carry the recoil on totheremainderof the mnech-
anism. ' -

In order to prevent the possibility of any
damage from therecoil, the links 34, which push
the driving-block forward, are brought in a
straight line, so as to support the driving-block
35, before the cartridges can be fired; and, fur-
ther, these links 34 have knees or bends 54,
which enter recesses 55 in the sides of the frame
before the cartridges are fired, so that the recoil
of the firing is actually resisted by the strength
and weight of the entire frame.

The firing-handle can be fixed by a clasp in
one position, thus giving still farther security
against mishaps, in addition to the half-cock.

A plate can be screwed to the frame under-
neath.the mechanism, in order to prevent too
much dust entering the mechanism. Holes
can be provided wherever required for greas-
ing the moving parts of the mechanism by the
use of an oil-can. '



Resumé of action.—When a charged hopper,
13, is placed in position, nothing more is re-
quired than to move the firing-handle 27 for-
ward and backward as far as it will go in each
direction. If moved rapidly, the gun will give
a rapid succession of volleys. If moved more
slowly, a rapid succession of single shots will
be discharged.

When the firing-handle 27 is in its most
rearward position the carrier-block 11 is in its
position to the one side where it receives a
fresh layer of cartridges. During the motion
forward of the firing-handle 27 the spring-box
21 follows the forward movement, and the fol-
lowing actions of the mechanism take place
in succession. The carrier - block 11 moves
back into its regular position, and thus car-
ries a layer of cartridges each in a line with
the rear of the corresponding barrel 2. The
studs 46 on the trigger-comb 47 meanwhile
retain the heels 45 of the striking-hammers 23,
so that the spiral springs 22 become com-
pressed by the forward motion of the sprin g-
box 21. The breech -pins 26 push the car-
tridges into the chambers and support the
bases of the cartridges.  The extractor-hooks
40 cateh the rims of the cartridges 25. The
bends or knees 54 of the driving-links 84 en-
ter the sides of the frame 1 and act as recoil-
bolts. The lever or stud 49 on the inner part
of the firing-handle 27, then, while the other
paris remain at rest, moves the trigger-comb

47 slowly to one side, so that the varying |

width of the studs on the trigger-comb releases
one hammer 23 after another, which is thus
sent forward by its spiral spring 22 until it
causes the striker 24 to fire the percussion-cap
of each cartridge 25.

During the motion backward of the firing-
handle 27 the following actions of the mech-
anism take place: The bends or knees 54 of
the driving-links 34, which act as recoil-bolts,
are withdrawn frowm out of the sides of the
frame 1. The backward movement of the
spring-box 21 causes the extractors 40 to ex-
tract the empty cartridge-cases all at the same
time until the rims have arrived outside the
rear of the openings in the carrier-block 11,
when the side motion of this carrier- block
pushes the empty case out of the hold of the

218,190

extractor-hook 40, and the case falls throngh
the aperture in the carrier-block 11. The heels
45 of the hammers 23 aet upon the studs 46

"and push the trigger-comb 47 to the one side

enough to allow the heels to pass throngh, af-
ter which the angle and spring 48 force the
trigger-comb back into position, so that the
studs of the trigger-comb are in front of the
hammer-heels, and thus hold them back, when
the spring-box 21 is again to move forward.
The friction-roller 37 on the driving-block 35
forces the bent bar 33, which acts upon the car-
rier-block 11, to the one side, so that the aper-
tures in'the carrier-block come directly under-
neath the channels in the hopper, out of which
a fresh layer of cartridges thus drop into the
carrier-block ready for being moved in rear of
the barrels when the spring-box again moves
forward.

Having thus described the nature of the
said invention and the manner of performing
the same, I would have it understood that L
do not confine myself to the exact details de-
scribed, and that the form of the parts may
be varied without departing from the inven-
tion. .Indeed, as will be readily understood,
it is necessary that the barrels, the breech-
pins, the extractors, the strikers, and some
other parts should be adapted to the ammu-
nition which the gun is intended to carry, and
these necessary adaptations will be well un-
derstood by the gun-maker.

I would also remark that some of the fea-
tures of this guh form the subject of another
application, and are not claimed by me in this
specification; but

‘What I do now claim is—

1. The combination of the firing-handle 27,
the two segmental pieces 32 and 33, the former
having cam-slot 31, the driving-bars 34, and
the driving - block 35, substantially as de-
scribed. '

2. The combination, with the frame having
recesses 55, of the driving-bars 34, having
knees 54, and the spring-box, whereby the re-
coil is resisted, substantially as described.

HEEGE PALMCRANTZ.

Witnesses :

CARL M. OHRNEW,
NERE A. ELFWING.



